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Abstract: 80 percent of the environmental impact of products and services is determined in the design phase. Since the designer’s job takes place at the initial phase of
any design process, designers are in a unique position to effect change in this area.
Designers have knowledge of the supply chains and networks that drive, not only design process, but also those that support the production and implementation of designs. It is therefore relevant to discuss how design can play a role in the transition
towards Circular Economy. In this vein the research question as set for this conversation asks: How might design contribute to a circular economy? Based on a former panel
discussion at the IASDR conference, 2021, the conveners identified 10 tips for design
practice in a CE. This DRS Conversation is centred discussions and activities around
these ten tips, namely: Tip #1: Collaborate, Tip #2: Get Started, Tip #3: Create a
Knowledge Network, Tip #4: Reduce resources and impact, Tip #5: Reuse resources,
Tip #6: Allow for repair, Tip #7: Prepare for recycling, Tip #8: Make design that can be
disassembled, Tip #9: Influence new business models, Tip #10: Know the context. In
conclusion this conversation contributes to ‘designing for a circular economy’, with
seven findings: 1) The tips can be divided into clusters; 2) collaboration is essential for
designers to understand eco-system context; 3) R Hierarchy opens-up opportunity to
design ‘off the grid’ and requires sequence clarification; 4) Increased understanding of
CE transformation can raise designers' opportunity to influence business models; 5) In
a CE transformation, design has opportunity to bridge societal and technical values of
the eco-system; 6) Legislation changes context and increases opportunity to influence
certain business models; 7) Building and sharing knowledge can support designers as
advocates for change towards CE and sustainability.
Keywords: Circular Economy, Sustainability, Societal Change, Design Practice, Design Process, Design Education.

1. Context of conversation
1.2 Circular economy
The present linear economic model strains the limitations of our planet’s natural resources
(Steffen et al., 2015). The topic is of rising urgency as the planet reaches critical limits. The
United Nations 17 Sustainability Development Goals (United Nations – Department of
Economic and Social Affairs, 2015) reflect this dilemma and underscore the need for action
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without providing any actionable prescriptions. The implementation of Circular Economy
(CE) has the potential to reduce waste, pollution, and the use of virgin materials by encouraging reuse of resources in a closed loop. CE is a concept in business practice. It enables
firms to reduce waste and minimize consumption of natural resources, thereby mitigating
relational environmental impacts, by changing the take-make-use-dispose paradigm to a
practice that aims to keep materials in closed loops (Ellen MacArthur Foundation, 2013;
Stahel & Reday-Mulvey, 1981).
The European Commission has noted that 80 percent of the environmental impact of products and services is determined in the design phase (European Commission, 2018). Since the
designer’s job takes place at the initial phase of any design process, designers are in a unique
position to effect change in this area. Designers have knowledge of the supply chains and
networks that drive, not only design practices, but also those that support the production
and implementation of designs. Designers are therefore in a pivotal position to make a difference to the way they work and to the way design is created (Münster, Sönnichsen, &
Clement, 2022; Sumter, de Koning, Bakker, & Balkenende, 2021). Therefore, it is relevant to
discuss how design can play a role in the transition from a linear to a circular model. In this
vein the research question as set for this conversation asks: How might design contribute to
a circular economy?

1.2 Ten tips for designers
Designers acknowledge their role in the transition to a circular economy, but they express
lack of knowledge and guidelines as a barrier for taking a more active role (Dokter et al.,
2021; Münster et al., 2022). We know that this is not easy, but we suggest that designers
lean into the transformation process. To do this calls-on creativity, confidence, changes in
resources, tools, and collaborative engagement.
Based on a former panel discussion at the IASDR conference in December 2021 the conveners identified 10 tips for design practice in a CE (Evans & Münster, 2022; Evans, Münster,
Boddington, & Trimingham, 2021). This DRS Conversation is centred around these ten tips,
named: Tip #1. Collaborate, Tip #2. Get Started, Tip #3. Create a knowledge network, Tip #4
Reduce resources and impact, Tip #5 Reuse resources, Tip #6 Allow for repair, Tip #7 Prepare
for recycling, Tip #8 Make design that can be disassembled, Tip #9 Influence new business
models, Tip #10 Know the context. Below each of the tips is described in detail.
Tip #1. Collaborate
Focus on your locality, region, and your field. What is already available, and where is the
mismatch? Research shows that designers and collaborators need to be aligned. This is not
easy, although we wish it were. In a collaborative group each collaborator will play a role.
That said, identify your collaborators, start the dialogue, gain an understanding of what
might be possible and how a CE might be initiated in this situation.
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Tip #2 Get Started
Ways to implement a design process for a CE are not clearly defined. Although we know design contribution makes a difference in creating ways to transform. This might require that
you step out of your comfort zone. It requires experimentation and getting your hands dirty.
But if you get started designers will have a chance to play a role in the learning front curve.
Start by trying something small and test your ideas.
Tip#3 Create a knowledge network
Designers, along with collaborators, are encouraged to document and share their CE
knowledge and experiences. There is a lot of talk about CE these days, now we need to move
to doing with intention to transform. If you learn something new, share it. It is new for everyone. And designers are in a position to learn by doing. Experiences thereby become more
than just words. Experiences become valuable knowledge to the entire society around CE.
Tip #4 Reduce resources and impact
Designers can reduce the impact of materials through design. Think creatively about resources and material flows as these determine the ability to repair, reuse and finally to recycle. As a designer you might be able to reduce materials by removing elements, to rethink
packaging, or even design processes that help others avoid over-consuming.
Tip #5 Reuse resources
For the CE to work, the value of the material needs to, at a minimum, remain the same. The
recycled or recreated products must either increase the value of the material or remain in
balance. Consider ways in which your product might be reused as it is, or if your materials
can be reused in other processes. For example, within packaging, there are now companies
working with stores that are looking at return and refill models. Within interior design and
architecture, consider the reuse of existing materials and buildings.
Tip #6 Allow for repair
The lifetime of products varies, and designers are generally not in control of the materials
throughout the entire lifetime of the product. Yet, a designer can support the user by making products that can easily be maintained and repaired. Prolonging a products lifetime
keeps materials in the system for a longer time. This is important as it reduces the impacts of
reproduction, recycling, and the potential of more waste.
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Tip #7 Prepare for recycling
In the beginning of the design process, consider how the materials used can re-enter the system. This often requires new processes and technologies and is where collaboration is key.
The choice of materials will inform the process. Understand the recycling process and how
new artefacts, including packaging, will flow through the process. Ask yourself if this process
flow is possible in the locality, is it a toxic process, how will it be sorted and disassembled,
and where lie the complications. Although not all materials are reusable, or friendly to the
living planet, many materials can be recycled if kept in a clean form.
Tip #8 Make design that can be disassembled
Make sure that the materials in your design can be easily separated or disassembled without
highly intensive or toxic processes. In that way each material type can be kept pure and the
possibility to reuse the material remains easier. For example, in product design be aware of
the assembly between materials, such as wood, metal and plastic or other materials, such
that they can be separated. And in interior design, allow for wall panels and floor materials
to be removed after use.
Tip #9 Influence new business models
A shift to a CE opens-up new business opportunities through the process of reduce, reuse
and recycle. By designing in a culturally relevant way, you might help to identify new relationships, new forms of value, and economic flows on a circular model.
Tip #10 Know the context
Every context is unique. Infrastructures, policy, regulations, availability of materials and resources, culture, society, mindsets, and everyday behaviours, among other things, present
the designer with unique challenges. We cannot imagine that the same conditions exist from
one material to another, or from one region to another. It is the full lifecycle that creates a
CE, where society is integrated into the success or failure of such transitions.

1.3 Aim of the conversation
Based on the tips, activities were conducted to guide, the conversation, and which then
opened for a discussion on (1) the relevance of each tip for designers in a transition to CE,
(2) the opportunities and challenges for designers in a transition to CE, and (3) the relevance
of each tip in relation to design education.

2. Method and analysis
The conversation took place at the DRS conference in Bilbao in June 2022. 25 participants
attended the conversation. Participants were conference attendees who voluntarily joined
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the conversation based on the abstract outlined in the conference program. At arrival each
participant was provided with a set of ten small post-its and round stickers in three different
colours. Besides a large projector and a slideshow, 10 posters, each describing one tip, were
presented at the front of the room with access for participants retaining ability to view the
projected slides (Image 1, 2). The session was arranged as follows below.

2.1 Introduction
Introduction to the conveners and setting the context of the topic using slides. To achieve
this, the CE was conceptually located visually at the center of a set of concentric circles with
the CE at the center, serving the economy, which serves society, which together rely on the
earth’s natural environment (Evans 2021 adaptation from Griggs et al., 2013). The emphasis
of the tips development reflected the CE as defined by ‘A circular economy, optimizes the
value of material resources and minimizes overall resource impact, emissions, waste and pollution by narrowing, slowing and closing a looped system’ (Evans 2021). In this way the
boundary of the CE is around the flows of materials and energy.

2.2 Part 1: Rating and discussion of 10 tips
Introduction to 10 tips for a CE: Each tip was shown individually on a slide and read out
loud. After each tip was introduced, participants were asked to write a number between 110 on a post-it (where 10 is high, and 1 is low) to indicate how relevant they believe this tip
is for designers in practice, and then to go up and place the post-it on the poster with the
relevant tip. This procedure was repeated for all 10 tips. After each rating, the conveners encouraged participants to share their thoughts on that specific tip by raising their hand and
sharing their thoughts in plenum.

2.3 Part 2: Indication of Tip relevance
1. Participants were now asked to identify 3 tips that they believe open-up most opportunities for designers to engage in a CE transformation by placing a green
sticker on the posters representing this tip.
2. Afterwards they were asked to identify 3 tips they believe are most challenging for
a designer by placing an orange sticker on the posters representing this tip.
3. Finally, they were asked to identify 3 tips that they believe are most important for
design education by placing a yellow sticker next to this tip.
2.3 Section 3: Sum-Up
At the end of the session the final questions were asked: ‘What is missing? And ‘How else
might designers contribute to this transformation?’
The conversation was recorded, notes and photos were taken by a third researcher and afterwards recordings were transcribed. Immediately after the session photos were taken of
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each poster with post-its and stickers (Image 3) and summary notes were made and shared
by a third researcher.

Figure 1. Images from the Conversation: top/left and bottom/left: Participants placing post-its and
stickers on the posters. Right: Example of poster with post-its and stickers.

3. Content of conversation
3.1 Content
The content of the conversation is presented in two parts, representing quantitative (3.2)
and qualitative results (section 3.3). Section 3.2.1 outlines the ratings of each tip, section
3.2.2 summarizes the quantitative results as organised in Graph 1. Section 3.2.3 presents the
tips representing most Opportunity, Challenges, and Importance for Education in Graph 2.
Section 3.3 outlines the qualitative results. Here the conversation is organised according to
each tip, quotes used to report the content of the conversation on each individual tip as well
as to show comments that reflect the interactions between the tips.

3.2 Quantitative results
3.2.1 Ratings of the ten tips
The following ten graphs present the 25 participants’ rating of each of the tips, based on the
repeated questions asked in section 1: ‘How relevant do you believe this tip is for designers.’
Where 1 is low and 10 is high. The order of the recorded ratings is random and does not indicate any sequential response.
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3.2.2 Summary of ratings of the ten tips
The results, section 3.2.1, indicate that all tips are found to be relevant to designers. Graph 1
shows the summary of all ratings. The mean (average rating) for each tip is above 7.3; the
median (the number in the middle of the series) is 8 or above, and the mode (the most frequently found number) is found to be 8 and above for all tips except for tip 8, Disassemble,
which has greater variance of responses compared to the other tips. This indicates that tip 8,
as rated among this group, has less consistency among designers as to its relevancy. Although, as will be discussed through the conversation, the ability to disassemble is likely to
improve other tips, and specifically the ability to recycle.

Graph 1. Summary for relevancy of each tip as clustered by: Mean (Column 1), Median (Column 2)
and Mode (Column 3).

3.2.3 Tips representing most Opportunity, Challenges, and Importance for Education
The following tables present the tip choices representing the three activities described in
Section 2. Activity 1: Identify 3 tips that are perceived to provide Most Opportunities for designers to engage in a CE (by placing a green sticker). Activity 2: Identify 3 tips participants
believe are Most Challenging for a designer (by placing an orange sticker). Activity 3: Identify
the three tips that are Most Important to Design Education (by placing a yellow sticker)
(Graph 2). Each of the three activities was followed by a discussion.
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Graph 2. Tips found to provide Most Opportunity (Column 1), and Most Challenges (Column 2), and
to be Most Important for Design Education (Column 3): total number from 25 participants.

3.3 Qualitative results
3.3.1 Opportunity for designers
The three tips found to reveal most opportunities for designers are similar to those found
important for Education, these are Collaborate (16 stickers); Context (15 stickers) and
Knowledge Network (13 stickers). The conversation revealed, the interaction between Context and Collaborate is fundamental to the design process. To be able to design for a certain
situation a designer is to firstly understand the context of the design. To be able to achieve
this collaboration with diverse stakeholders is a critical component that aids the designer to
improve understanding of the context. Through conversation these tips are associated with
the design process. A knowledge network, while perceived to contribute to opportunity, is
currently reported to be minimally sourced.
3.3.2 Challenging for designers
On average, the three most highly rated tips reported to be most challenging for the designer are tip 9: Influence new business models (19 stickers); tip 10: Context (12 stickers); 3)
Tip 1: Collaborate (11 stickers) these are swiftly followed by tips 3: Knowledge Network (9
stickers) and tip 2: Get Started (8 stickers).
The results highlight the discussion around the challenge to influence business models, as
documented below, is found to be influenced by various factors. The influences on designers
include significant impacts as caused by change in legislation through to reflective questioning on why designers perceive this tip to be challenging. In addition, it can be noted that the
tips 10 and 1, context and collaborate while representing greatest opportunity and important for education for the designer, they are also challenging to understand due to the
complexities of these new transformations, which bring with them different goals to what
came before.

9

Susan Evans, Mia B. Münster

3.3.3 Importance for Design Education
The three tips found to be most important for design education are Context (19 stickers),
Collaborate (11 stickers), while Knowledge Network and Reduce both have results of (10
stickers). Although Context has close to double the votes compared to Collaborate,
Knowledge Network and Reduce. It is interesting that as the tips relate to the importance of
design education that tip 10, an understanding of Context, is perceived to be significantly
more important than even tip 1, Collaborate. In the previous questions, that ask about the
potential for tips to raise opportunity or pose challenges to the designer, the two tips Context and Collaborate receive very similar ratings: as has been discussed in the previous two
paragraphs. Perhaps, this difference in ratings indicates the difference perceived of the tips,
as related to design education compared with design practice?
The third tip found to be most important to education is reported, jointly, as tips 3 and 4 (10
stickers), Knowledge Network and Reduce. The conversation revealed tip 3: Knowledge Network is associated with a design process a way of sharing and building knowledge whereas
tip 4: Reduce is associated with a strategic option that a designer might call upon to execute
a change in the eco-system which is dependent on the context, the collaborators, and the
knowledge in the system.
3.3.4 Qualitative results: Conversation
The conversation was recorded and transcribed and in the following paragraphs specific
quotes are reported as related to each tip. This part of the conversation is organised according to each tip, within individual tips there are also comments that reflect the interactions
between the tips.
Tip 1: Collaborate
The conversation revealed that the two tips Collaborate, and Context are tightly woven together in the participants’ perspective. Collaboration is said to be key to understand the
Context:
“Collaboration is understanding the context as well. They [Collaborate and Context]
are related in some sense – collaborating and then understanding the user and understanding the other stakeholders involved in this situation.”

Relations are identified between some of the tips, however, differentiations are also pointed
out: “The tips are different levels. Some are process challenges while others are social challenges”, one participant said, and “Collaboration’ is identified by participants as part of the
design process”. Another participant echoed a need for all stakeholders to be involved, further noting the influence of legislation on the collaborative group:
“Collaboration’ and ‘Get Started’ are more on the level of the process itself.”
“In a system approach you need everyone to contribute to this change towards a more
sustainable industry. You also have legislation, and I think those are intertwined, too.”

10

How might design contribute to a circular economy

Tip 2: Get Started
The transformation to CE is complex, and lack of knowledge is mentioned as a reason for not
getting started. One participant, who is also engaged in teaching said:
“As a teacher I often see students getting stuck in the complexity, they want to know
everything, and they spend a lot of time trying to understand everything – and they
get paralysed. And we don’t have time for that, so in my opinion, getting started is really important.”

Another participant joined in:
“I wonder where the line is between knowing nothing and knowing enough? […] so, I
wonder if it’s even possible to fully know the context.”

Tip 3: Knowledge network
Participants welcome knowledge building, not solely around technical aspects, but also
around societal aspects, and on ways for designers to work as advocates for change. One
participant suggested: “maybe we can combine knowledge building with acting as advocates.” There is a feeling among participants that there is a lack of openness and knowledge
sharing. The indication is that research interventions are not building on each other, rather
they are repeating the same efforts without learning from shared experience and information.
“There is a lack of openness to sharing […] this means there is a lot of repetition. I
would rather build up knowledge that is more recognizable than we have.”

Tips 4 – 7: The four R’s: Reduce, Reuse, Repair and Recycle
These four tips were discussed as a cluster of strategic options for design practitioners. The
choice of these strategic tips is dependent on the revealed context:
“If we hold the context in mind, and start to see opportunities which might be clusters
of these tips – the context is the backdrop for opportunities”

The tips ‘Reduce’, 'Reuse’, 'Repair’ and ‘Recycle’ are frequently referred to as the ‘R’ hierarchy (Kirchherr, Reike, & Hekkert, 2017). The ‘R hierarchy’ tips provide opportunity options
and contribute to decision making. Participants gave the impression that they could pick and
choose clusters of tips depending on their situation.
“In the context they [the tips] compete, I could decide to make it recyclable or to reduce [standardize – or something else].”
“Maybe I don’t want to recycle, I rather want to reduce resources, if working with nuclear waste for example.”

Although CE theory guides the ‘R’ hierarchy, in a specific order, from reduce, to reuse, repair
and finally recycle when all options have been explored. One of the participants shared this:
“Everyone should be reducing, then we reuse – it comes next, and then repair, and
then recycle, and after this comes recovery.”

Tip 8: Disassemble
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The ability to disassemble is understood to make it easier to conduct the ‘R’ hierarchy. One
participant said:
“Design for disassembly is quite key… it is easier to reuse the materials if they can be
separated, this makes it much easier to keep them in the cycle.”

Another participant mentioned that disassembling does not always mean recycling raw materials, in some cases the ability to disassemble into components might provide further ability for recycling. This will depend on the context.
“I have also been thinking about disassembly [in my practice] because actually I don’t
want to recycle the material in its raw form – I want to recycle the part components in
their component form, which is a slightly different challenge.”

Tip 9: Influence business models
Influencing new business models was voted as the most challenging tip for designers. We
discussed the reasons for this, and one participant suggested:
“I wonder if this is because it is particularly challenging, or rather if it’s because we
have not been particularly exposed to it [influencing Business models]”

There were different opinions on this. An architect mentioned:
“As an architect, unless you are the one writing the brief, you do not always get the
option to suggest other ways of doing things”.

Whereas a fashion designer mentioned that her clients had been increasingly willing to discuss new business models with her:
“In the last five years in the fashion industry, the conversations that I've had with companies shifted from, ‘why would you want to do that’ to actually wanting to think
about how we could do things differently.”

When asked about the reason for that, she replied:
“So, I think that comes from legislation, to be honest, I used to think that it was a question of changing our mindsets and fix it. But then you realize the reality of the fashion
industry, and it’s frustrating for a designer. I think a lot of fashion and textile companies want to adapt to this because they're getting to a point where they have to because of legislation… [There is] more of an opportunity now to influence the business
model.”

A participant mentioned: “Legislation can force the industry to change its business models”,
and another participant said: “Business and industry are not interested unless it’s essential.”
Legislation has made a difference as found with the introduction of the ‘Right to Repair’ legislation (European-Parliament, 2022). Some participants touched upon this:
“We have seen over the last few years that focus on sustainability legislation [has
been] will be changed. So I think through legislation this is where you can start to prepare for discussing whether [something] is desirable. I think we've actually seen this in
the last shift.”
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“[Now] corporates are more interested in collaborating and exploring different products mostly. So, I think in that way designers can have an impact”

In addition, the role of the designer was discussed, whereby designers as collaborator in cooperation were identified as having a different role than designers who serve a client. A
changing role of the designer was considered to provide greater opportunity to influence
business models:
“It is important that we educate designers to question industry, as business models are
about massive amounts of growth and resources.”
“Without a change in the role of the designer, then the shift towards sustainability with designers having active voices – is highly unlikely.”
“If you think of designers being educated to satisfy clients, then none of this makes too
much sense. So, they have to transfer from being designers for profits to designers for
social good. Or something like that.”

Tip 10: Context
‘Context’ is considered to be the most important tip for designers along with, and intertwined with, ‘Collaboration’. It is collaboration that supports the designer in understanding
the context.
“… it all comes back to context […] what’s the context that I’m working with and understanding the user and the other stakeholders involved in this situation.”

But considering the context is also seen as an opportunity to create something unique:
“Context is also bringing to mind a sense of meaning to work opportunistically … trying
to design in a way that isn’t main street.”
“From my experience it’s [context is] the journey. It’s not that you start out with all the
information – there is information out there and can use it to design. It’s a process of
evolution and understanding – understanding context and collaboration - because you
build some sense of context through collaboration”

And, as a final remark, a participant mentions that designers do not only consider the context, they also actively influence the context:
“As designers we’re also making new things which changes the context – and so it has
to be a process – as the knowledge is there and we will use the knowledge – and this
will change over time”

4. Findings
After analysing the content of the conversation, we propose seven findings, which we will
sum-up here:
1. The ten tips are found to cluster, and while all tips are related, there are three
areas of interrelated exploration that can be considered. These clusters can be
associated with the three pillars of sustainable development (SD) (Griggs et
al., 2013; United Nations, 2021) , namely society, economy and the natural
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2.
3.

4.
5.

6.

7.

environment. SD represents the transformative state towards the dynamic
state of sustainability (Ceschin & Gaziulusoy, 2016; Evans, 2021).
Social technical: Tip 10: Context, Tip 1: Collaborate, Tip 3: Knowledge Network to share information and build knowledge, and Tip 2 to Get started.
Natural environment: CE R hierarchy represented by Tip 4: Reduce, Tip 5: Reuse, Tip 6: Repair, and Tip 7: Recycle, where these tips are supported by Tip 8:
Disassemble.
Economic model shifts: Tip 9: Influence Business Models an outcome of finding
and decisions made in the previous two tip clusters.
The Social technical tips and specifically, Tip 1: Collaborate and Tip 10: Context
are essential to the design process. Through this process of collaboration designers gain an understanding of the eco-system that reveals opportunities,
relationships, and status of the technical and the societal. The implication is
that these tips are required to design for/in an eco-system regardless of
whether a CE is introduced for transformation.
The R Hierarchy is perceived to open opportunity to design ‘off the grid’.
Overall, these R Hierarchy tips, that change the relationship with the natural
environment and influence business models, can benefit from sequence clarification. To bolster designers understanding of the systematic approach that
explores the sequence of opportunities starting with Reduce through Reuse,
Repair to Recycle. It is this sequence that is recommended to ‘design off main
street’ and towards improving the natural environment.
While a CE transformation is expected to influence business models, designers
can benefit from further understanding their role in achieving such output.

The following were found to require further emphasis in the designerly tips:
8. Increase awareness of design’s role in creating bridges between the technical
(the R hierarchy) changes and the societal changes.
9. Increase presence to leverage policy change. Acknowledge the role of legislation as a tool for designers to engage and influence business model change.
Further, consider the role of designers as part of the system feedback loop to
influence policy, that in turn further influences the opportunity for design to
influence business model change.
10. Re-situate designers as collaborators beyond business as usual by developing
a knowledge network that contributes to build knowledge towards designer
as advocate.

5. Conclusion and further research
In conclusion this conversation has contributed to ‘designing for a circular economy’ from a
designerly perspective, with seven findings. The findings are: 1) The ten tips can be divided
into clusters; 2) collaboration is essential for designers to understand eco-system context; 3)
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R Hierarchy opens-up opportunity to design ‘off the grid’ and requires sequence clarification;
4) that increased understanding of CE transformation can raise designers' opportunity to influence business models; 5) In a CE transformation, design has opportunity to bridge societal
and technical values of the eco-system; 6) Legislation changes context and increases opportunity to influence certain business models; 7) Building and sharing knowledge can support
designers as advocates for change towards CE and sustainability.
Follow up research is proposed to reflect on the tips feedback and findings, and to develop a
model that can contribute to design’s role in transformation towards a CE. In addition, we
acknowledge that the presented findings are collected in the context of an academic design
conference. We suggest further research to explore the relevance of the model in the context of design research, design education, and design practice.
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